The transcription factor Spt4-Spt5 complex regulates the expression of ATG8 and ATG41.
Macroautophagy/autophagy, a highly conserved dynamic process, is one of the major degradative pathways in cells. So far, over 40 autophagy-related (ATG) genes have been identified in Saccharomyces cerevisiae, most of which have homologs in more complex eukaryotes. Autophagy plays a crucial role in cell survival and maintenance, and its dysfunction is related to various diseases, indicating that the proper regulation of autophagy is important. Although the overall process of autophagy has been extensively studied, in particular with regard to the function of the Atg proteins, relatively little is known about the regulatory mechanisms that control autophagy activity. Spt5 is one of the transcriptional factors that is universally conserved across all domains. This protein can form a complex with Spt4, together playing a central role in transcription. In complex eukaryotic cells, the Spt4-Spt5 complex plays a dual role in gene regulation, acting both to delay transcription through promoter-proximal pausing, and to facilitate transcriptional elongation. In contrast, in S. cerevisiae, only the positive function of the Spt4-Spt5 complex has been identified. Here, we show for the first time that the Spt4-Spt5 transcription factor complex negatively regulates ATG genes in S. cerevisiae, inhibiting autophagy activity during active growth. Under autophagy-inducing conditions, the repression is released by Spt5 phosphorylation, allowing an upregulation of autophagy activity. Abbreviations: AID: auxin-inducible degron; ATG: autophagy-related; ChIP: chromatin immunoprecipitation;Cvt: cytoplasm-to-vacuole targeting; DSIF: DRB sensitivity-inducible factor; NELF: negativeelongation factor; ORF: open reading frame; PA: protein A; PE: phosphatidylethanolamine;prApe1: precursor aminopeptidase I; RT-qPCR: real-time quantitative PCR; RNAP II: RNApolymerase II; TSS: transcription start site; WT: wild-type.